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ABSTRACT

Over the past couple of years, evidence-based teaching and
learning methods are brought into focus from the experience
gained in clinical psychology and their use of Evidence-Based
Practices. Different authors have discussed the advantages of
using such evidence-based methods for teaching and learning in
academia. Measuring real-time impact of traditional pedagogical
approaches used in STEM disciplines are not easy and do not
provide faculty an instant evidence about student learning. This
paper will present Mobile Response System (MRS) software,
which facilitate anonymous communication, interaction and
evaluation of in-class interactive problem solving activities using
mobile devices. MRS facilitates a feedback-driven and evidence-
based teaching methodology, which is important to enhance
student learning.
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1. INTRODUCTION

Active learning is an educational approach where learners become
engaged in interactive learning activities in the classroom. Studies
[1]-[2] reveal strong empirical evidence that active involvement in
the learning process is crucially important for the mastery of
skills, such as critical thinking. Specifically in STEM disciplines,
it is important for learners to actively study a problem and explore
possible solutions by interacting with the problem in a hands-on
approach. In such situations, traditional pedagogical approaches
are not enough and more interactive teaching and learning
strategy is necessary to make learning more productive. This
research explores whether by presenting the in-class exercises as
visual interactive entities (where students can actively play with
the problem), student’s critical thinking and problem solving
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skills can be improved. In recent years, mobile technology has
brought incredible opportunities for educators to enable and
deliver learning in ways that could not have been accomplished
before. There have been an increasing number of studies [3-4]
related to the research and development of learning software
intended for mobile computing devices. By having interactive
mobile App quizzes rather than traditional pen-and-paper quizzes,
the goal of this research is to make the quizzes more appealing to
students and to allow them to realize the effect of their
interactions at the different stage of the exercise. The presented
approach allows the student to fully comprehend a concept and
clarify any confusion through active interaction and hands-on
nature of the system. This also allows students to practice the
concept outside the class using these interactive quiz applications
and allows faculty to administer more of it in class without the
stress of manual grading.

2. Mobile Response System

This paper presents the Mobile Response System (MRS) [5]
software, which facilitate anonymous communication, interaction
and evaluation of in-class interactive problem solving activities
using mobile devices. MRS facilitates a feedback-driven and
evidence-based teaching methodology, which is important to
enhance student learning. By allowing interactive problem solving
using mobile devices and by being extensible to other disciplines,
MRS makes itself distinctive than similar systems. MRS is a
client-server software that allows the faculty to dynamically
prompt the students with interactive exercises synchronized with
the lecture material in their mobile devices. Students are able to
actively interact with the problem and send their answers back to
the faculty computer. MRS then grades the exercise by comparing
the student made sequence of steps with the correct sequence of
steps. After grading, MRS also makes the grading statistics and
student submissions available for the faculty to view and share
with the students.

This formative assessment information allows the faculty to have
real-time evidence of students’ comprehension of covered lecture
materials on a particular class and also helps faculty to identify
the concepts that need to be repeated or reinforced. By utilizing
MRS software, faculty is also able to capture screens from student
submissions and discuss on those screens if context-sensitive
feedback is needed. Additionally, this approach allows the
students to obtain faster and frequent feedback that reinforce their
learning and help them to identify problem areas. The active
interaction with a problem via multiple steps while going back
and forth and seeing the consequence of their choices at each step



is expected to enhance students’ analytical and problem solving
capabilities. The other important feature supported by MRS is the
ability to submit feedback/question anonymously during the class.
The software allows students to send anonymous feedback/
questions to faculty and vote on feedback/questions that faculty
will choose to review and answer at the end of the class.

2.1 Software Architecture

The MRS software is designed as a client-server application as
shown in Figure 1. The faculty computer runs the server
component of the software, which hosts questions, manages users
and maintain communication and synchronization. The client
component executes in student’s mobile device, which allows
students to login to the system, to submit anonymous
feedback/questions and facilitates interactive exercise solving.
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Figure 1. MRS Software Architecture

Building each possible problem type within the MRS client is
impossible and will make it domain dependent and overly bulky
to run on mobile platforms. To overcome this, the interactive
activity is designed to be separated from the application logic of
the MRS client software. Similarly on the server side, the grading
component is also separated from the application logic, so that
faculty can use any statistical or grading instrument on the student
responses. Both the server and the client provides easy to use
application programmer interface for users to develop their own
interactive problem solving apps and corresponding grading
modules to be used within MRS environment.

2.2 Interactive Problems

An Interactive Problem in MRS allows students to devise the
answer by following a set of steps and by using a particular
algorithm/process. In each step, students have to make key
choices that will have impact on the next step of the interaction.
During these interaction steps, students can go back and forth and
change their answer. This will allow them to see what is the effect
of different selection on the result and how every piece fits
together. Problems can be started bottom up or at the middle to
give students different perspective on the problem and assess their
problem solving skills. Only after the student traverses each of the
steps or the allotted time to answer a problem runs out, the result
of their interaction is sent back to the server as the answer of that
student. The rubric for each problem supports partial grading
along with grading correct answers.

2.3 MRS at work

MRS environment provides an intuitive and easy to use interface
for learners and instructors to utilize the software. The faculty can
use server-side user interface (Figure 2(a)) to import student
information, initiate the system, import questions, broadcast
question to students, process results, monitor student’s
feedback/question etc. On the client-side, student can use the
client interface (Figure 2(b)) to login to the system, submit

anonymous feedback/question or vote on an existing feedback
/question. Once the client receives a question, it locates the app
that will render the question into interactive activity. After student
submit their answer, the client sends it back to the faculty
computer for result processing.
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Figure 2. MRS User Interfaces.

2.4 Current status

Currently, the developed MRS software and corresponding course
modules are being deployed in one sophomore and one junior
Computer Science course. The data obtained from the survey,
focus group and student grade distribution supports the
effectiveness of the software. For both intervened classes, students
positively attested that MRS and related apps helped them to learn
through hands-on activities that they enjoyed.
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